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PURPOSE: To provide a secondary battery with high voltage 
compared with the 

conventional battery, no deposition of dendrites attendant 
on charge/discharge 

cycles, and relatively easy handling capability by using a 
porous carbon 

electrode into which metallic gallium or a gallium allay is 
filled as a 
negative electrode. 

CONSTITUTION: Cobalt powder, zinc powder, and 
carboxymethylcellulose are added 

to nickel hydroxide powder, adequate amount of water is 
added to the mixture to 

form paste, a nickel foam is coated with the paste 
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obtained, dried, then 

pressed to form a positive electrode 6. Graphite powder, 
activated carbon 

powder, and animal protein are added to hard charcoal 
powder, and the mixture 

obtained is kneaded with coal tar, molasses, and wood tar, 
then the kneaded 

material is press-molded in a mold at a specified pressure 
to bury them in the 

activated carbon. The molded body is baked and sintered, 
and a plurality of 

holes are installed in the sintered body to form a carbon 
electrode 1. " 

Metallic gallium 2 is put into the carbon electrode 1 to 
form a current 

collector, and a current carrying plate is arranged at the 
tip of the current 

collector to form a negative electrode 5. The negative 
electrode 5 and the 

positive electrode 6 are arranged in an electrolytic bath, 
and potassium 

hy'Srolcide aqueous solution is used as an electrolyte 4 to 

form a secondary 

battery. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the new rechargeable battery 
characterized by using the charge collector filled up with the negative-electrode active 
material which makes Metal Ga or Ga alloy a principal component in more detail as a 
negative electrode about the new negative-electrode active material which contains the 
metallic element which was not used conventionally or its alloy as a principal component. 
[0002] 

[Description of the Prior Art] From the former, as a negative-electrode active material for 
rechargeable batteries, although combining and using it had been studied, the negative- 
electrode active material for rechargeable batteries which was able to be put in practical 
use was limited to independent, the lead for lead accumulators, the cadmium for nickel- 
cadmium batteries, the hydrogen storing metal alloy for hydrogen cells, the zinc in an 
alkaline cell, the lithium in a lithium cell, etc. in various matter, 
[0003] thus, since the kind of negative-electrode active material which influences the 
basic performance of a cell in the conventional technology was restricted, there are few 
kinds of rechargeable battery which is used, the fault which a mutual cell has cannot fully 
be compensated only with these cells, but a dendrite generates on an electrode front face 
in connection with this ** charge and discharge that accumulated and had the following 
problems 

** The electrical conductivity of the matter which deposits at the time of the active 

material itself or charge and discharge is low, and cannot take out big current easily. 

** The voltage which can be taken out is a low. 

** Since it is the activity matter chemically, difficulty is in handling. 

** It is toxic. 

[0004] 

[Problem(s) to be Solved by the Invention] In view of mutual demerit being unsuppliable 
from the conventional rechargeable battery having few kinds of cell put in practical use 
as mentioned above, this invention develops the electrode for negative electrodes which 
consists of a new negative-electrode active material to which such demerits are 
suppliable, and these, and aims at offer of the new rechargeable battery further 
constituted combining various positive electrodes, such as a nickel hydroxide pole, a 
silver-oxide pole, and an air pole, in these. 
[0005] 

[Means for Solving the Problem] this invention person etc. filled up Metal Ga or Ga alloy 



used as a liquid with the room temperature all over the carbon pole of the porosity 
constituted so that the electrolytic solution might permeate as a result of inquiring 
wholeheartedly, in order to solve this technical problem, when changing into the state 
where Ga is always exposed to the electrolytic solution, was able to find out that Ga used 
as a negative-electrode active material, and was able to offer this invention, 
[0006] Namely, the negative-electrode active material for rechargeable batteries 
characterized by 1st constituting this invention considering Metal Ga or Ga alloy as a 
principal component; to the 2nd The rechargeable battery characterized by being the cell 
constituted using the active material which made Metal Ga or Ga alloy the principal 
component as a negative electrode; to the 3rd The rechargeable battery characterized by 
being the cell constituted using the charge collector which filled up the porous inside-of- 
the-body section with either Metal Ga or Ga alloy as a negative electrode; to the 4th Any 
one of a nickel hydroxide po le, a silver-oxide pole, and the air poles is used as a positive 
electrode. It is the rechargeable batter>' characterized by being the cell cGnstituted using 
the charge collector which filled up the porous inside-of-the-body section with either 
Metal Ga or Ga alloy as a negative electrode, using the active material which made Metal 
G or Ga alloy the principal component as a negative electrode. 
[0007] 

[Function] Although the porosity electrical conductivity material which consists of a 
carbon pole is used as a charge collector material of the rechargeable battery of this 
iSvShtioni the carbon pole in this case is created as follows, for example. 
[0008] first, the hard charcoal 300 micrometers or less ground granular - graphite 
powder and activated carbon - 10 - 40wt% -- fiirther ~ an animal protein - 10 - 50wt% - 
- after adding, the coal tar of optimum dose, molasses, wood tar, etc. are added and 
kneaded together " " 

[0009] Subsequently,;this mixed liquor is put into metal mold, and it is 2 - 10 kg/cm2. 
Press molding is carried out putting a pressure, it embeds into activated carbon and 900 
degrees C, baking of 2 hours, and sintering are performed, it dissolves, the animal protein 
in mixed powder is evaporated, and a porous sintered compact is obtained. Thus, the hole 
of 1 - plurality is made in the obtained sintered compact with a drill etc., and the carbon 
pole of the structure shown at drawing 2 is formed. 

[0010] Although Metal Ga or Ga alloy is used as a negative-electrode active material, Ga 
alloy alloys in the example shown below, warming [ mix the material of 99.5% - 
99.999% of Dowa Mining purity so that it may become the target ratio about both using 
the material of 99.5% - 99,999% of Dowa Mining purity as In, and ] at 30-50 degrees C 
as Ga. 

[001 1] Subsequently, the negative-electrode active material which consists of the above- 
mentioned metal Ga or a Gain alloy is dropped several g all over the carbon pole which is 
the porosity charge collector formed as mentioned above, it considers as an electrode, and 
the cell of the structure shown in drawing 1 is constituted. 

[0012] Thus, since ion, such as Ga03 3- which contacts in the state with always suitable 
very the fi-ont face and the electrolytic solution of inner Ga or a Gain alloy, and is further 
generated at the time of charge and discharge since the electrolytic solution permeates to 
the interior of an electrode for porosity, or HGa03 2-, penetrated the obtained electrode 
in reversible, that it is advantageous as an electrode of a rechargeable battery made it 
clear. 



[0013] Although Ga used for this invention is a metal which serves as a liquefied object 
near the room temperature of 29.8 degrees C of melting points, since the melting point 
will fall further if it alloys by In, if an alloy with In is used, it has the effect which 
extends the temperature requirement used as a liquefied object. Furthermore, it was 
checked by In that it is also effective in raising a hydrogen overvoltage. 
[0014] In addition, as a Ga alloy in this invention, an alloy with Zn and Sn besides an 
alloy with Above In can also be used, and the same effect as the above is presented. In 
this case, for Sn, the range of Zn of the desirable range of Ga alloy is [ In ] 1 - 10wt% 1 - 
30wt% 1 - 40wt%. 

[0015] not generating the dendrite at the time of charge and discharge like [ since Metal 
Ga or Ga alloy exists with a liquefied object when a porous-carbon pole is filled up with 
these negative-electrode active materials and they are used as a negative electrode of a 
rechargeable battery ] Ag, Zn, and Pb which are the negative-electrode active material of 
a cell eonventionally — in addition, since it was a liquefied object, it is in the state, 
activity [ front face / an electrode reaction front face is new and ] always, and it became 
clear that it is advantageous to electrode reaction 

[0016] When it does not have toxicity like Hg which is the conventional active material, 
or Cd, since Ga and In as well as the carbon of a carbon pole are good conductors to the 
electrical and electric equipment, Ga and In which are furthermore used as this invention 
negative-electrode active material can be. used for a cell, and can obtain big current value. 
[0017] Hereafter, although explained in detail with an example, the range of this 
invention is not limited to these. 

'^[Example lYfiht - nickel hydroxide powder (product made from Wako Pure Chem 
'■■■^-■-fedttstqi:)^^ (the product maZte-from High grade Chemistry -) 99% of purity, 

are added Zn powder (the product made from High grade Chemistry, purity 99%UP) 
4wt(s)%, and CM cellulose (product made from Wako Pure Chem Industry) is added for 
UP at a 0.2wt(s)% rate 9wt(s)%. Furthermore the water of optimum dose is added and 
pasted, subsequently to nickel form (Sumitomo Electric Industries make) this paste is 
applied, and it is lt/cm2 after dryness. Press forming was carried out by the pressure, and 
electrode area obtained the plate which is 2 16cm (4x4), and made this the positive 
electrode. ^^^^^^ 
^'^^^^fe&t9 t'SeDaratelv graphite powder and activated carbon to the hard charcoaL BOwder^ 
ground t5''300 micrometers or less 20wt(s)%, It adds and kneads together, turther - an 
animal protein ~ 30wt(s)% - the coal tar after addi ng^olasses, a nd wood tar ~ 3 in all 
wt(s)% - subsequently, metal mold - inside - 5 kg/cm2 What carried out press forming 
by the pressure was embedded into activated carbon, and two or more holes were made in 
the sintered compact which obtained by performing 900 degrees C, and baking and . 
sintering of 2 hours, and it considered as the carbon pole. 

[0020] Subsequently, although this carbon pol^e formed the energization board at nothing 
[ which put in 2g of metals Ga / the charge collector and nothing ], and the nose of cam 
and fnrmpd the n^gyitiv^ Ai^ntrnHp as shown in drawing 2 , as shown in drawing 1 , it 
attached this negative electrode and the above-mentioned positive electrode in the cell, 
and formed the rechargeable battery, using 30wt% potassium-hydroxide solution as the 
electrolytic solution. 

[0021] Using this rechargeable battery, subsequently, 50mA charge was set up for 3 



hours so that final voltage might be set to 0.8V in SOmA electric discharge, and the 
charge-and-discharge cycle examination was performed at the temperature of 25 degrees 
C. Among these, the 50th result was indicated to be the 49th number of times of a charge- 
and-discharge cycle to drawing 3 . This cell's functioning as a rechargeable battery is 
clear from this drawing. 

[0022] Moreover, as drawing 3 showed, the voltage of the cell of this example was about 
1 .7V in cell open circuit voltage, and on the other hand, the voltage at the time of electric 
discharge is Abbreviation 1 .6-1 .3 V, and it turns out that voltage higher than a 
conventional nickel-cadmium battery and a conventional hydrogen-absorption cell is 
shown. Furthermore, it turns out that the deposit of the dendrite accompanying charge 
and discharge is not seen, but this invention rechargeable battery can be borne at long- 
term use. 
[0023] 

[Example 2] As shown in drawing 4 , Ga restoration porous-carbon pole 1 v/hieh shovv'cd 
the air pole to the negative electrode 5 at the example 1 was used for the positive 
electrode 6, and also the carbon pole 8 for charge was used for the electrode for negative- 
electrode charge. PTFE which has an operation of a binder or a water repellent in the 
acetylene black in which an air pole contains Pt of a catalyst - optimum dose ~ in 
addition, it mixes, subsequently to a suitable size this mixed powder is rolled out, and it is 
stuck to nickel screen oversize of a charge collector by pressure, and considers as an 
electrode 

[0024] Using 30wt% potassium-hydroxide solution, like the example 1, 50mA charge 
was set up for 3 hours so that final voltage might be set to 0.8V in 50mA electric 
discharge, and the charge-and-discharge cycle examination was performed in the 
electrolytic solution at the temperature of 25 degrees C. Among these, the number of 
times of a charge-and-discharge cycle summarized the 3rd time and the 4th resuh to 
drawing 5 . 

[0025] Consequently, although the cell open circuit voltage of this cell was taken a little 
compared with the example 1, it was about 1 .4V and the voltage at the time of electric 
discharge was Abbreviation 1.0-0.8V, as compared with elegance, it was conventionally 
equivalent. 
[0026] 

[Example 3] As shown in drawing 6 , Ga restoration porous-carbon electrode 1 which 
showed the silver-oxide pole 9 to the negative electrode 5 at the example 1 was used for 
the positive electrode 6. The silver-oxide pole mixed PTFE5wt% KECHIEN black 
(product made from Lion) 10wt% to silver-oxide (Dowa Mining Co., Ltd. make) 85wt%, 
subsequently to a suitable size rolled out this mixed powder, stuck it to nickel screen 
oversize of a charge collector by pressure, and was used as the electrode. 
[0027] Using 30wt% potassium-hydroxide solution, like the example 1, 50mA charge 
was set up for 3 hours so that final voltage might be set to 0.8V in 50mA electric 
discharge, and the charge-and-discharge cycle examination was performed in the 
electrolytic solution at the temperature of 25 degrees C. 

[0028] Among these, the number of times of a charge-and-discharge cycle, the 18th time, 
and the 19th result are shown in drawing 7 , Although the comparatively big IR drops 
about 0.7V were regarded as the power surge by the surcharge just behind electric 
discharge as a result in the charge last stage, the voltage at the time of electric discharge 



is 1.55-0.8V, and functioning as a rechargeable battery in which charge and discharge are 
possible was checked. 

[0029] As mentioned above, when the porous-carbon pole filled up with Metal Ga or Ga 
alloy as a negative electrode was used, a nickel pole, a conventional silver-oxide pole, 
and a conventional air pole are sufficient as a positive electrode, and it has checked that it 
could be used according to a use, 
[0030] 

[Effect of the Invention] this invention offers the rechargeable battery which uses as a 
negative electrode the. porous-carbon pole filled up with the new negative-electrode 
active material and Metal Ga, or Ga alloy which used Metal Ga or Ga alloy as a principal 
component as mentioned above, the rechargeable battery of this invention has effects, 
such as having a high voltage conventionally as compared with a cell, and also does not 
have the dendrite deposit accompanying charge and discharge, either, and is 
comparatively easy to handle - etc. ~ it has an advantage cGllectively 
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